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硅的厚度和孔隙率，结合多孔硅的 SEM 图片，综合分析了 HF 浓度、腐蚀时间、
和腐蚀电流密度对多孔硅参数的影响。 
















Fuel cell is a kind of device that can continuously convert chemical energy of 
fuel and oxidant into electrical energy directly by electrochemical reactions. Micro 
Direct Methanol Fuel Cell (µDMFC) was one of the Proton Exchange Membrane Fuel 
Cell with methanol as anode fuel, which have the advantages as followings: long 
lasting time, low operating temperature, plentiful sources as well as convenient 
storage of methanol, easy miniaturization and integration, low pollution and so on, has 
been identified as one of the most promising candidates substituting conventional 
power sources applied in portable electronic devices. 
In this paper we firstly set up a mathematical model of µDMFC according to the 
traditional fuel cell’s theories and the micro fluids. With momentum conservation, 
mass conservation, electrochemistry and micro fluids, the effects of the porous 
diffusion layers (DLs) and catalyst layers (CLs) on the performance of μDMFC are 
studied. We use CFD software COMSOL Multiphysics to compute the mathematical 
model, and the results show that the cell performance depends strongly on the 
parameters of DLs rather than CLs. and a higher porosity of DLs and CLs can lead to 
a better cell performance. 
Then the application of porous silicon in fabrication of diffusion layer，catalyst 
layer and proton exchange membrane of micro fuel cells is introduced. The 
preparation technique of porous silicon is reviewed. By single chamber 
electro-chemical anodizing way, porous silicon is prepared in the p-type silicon-chip 
<100>. Through weighing, the porosity and thickness of porous silicon layers are 
calculated. According to the observation of the picture of the field scanning electron 
microscopy (SEM), the impact of HF concentration, corrosion of time and corrosion 
current density on the thickness and porosity of porosity of porous silicon is analyzed.  
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易燃性等问题, 这将都成为阻碍氢气为燃料的 PEMFC 广泛应用与商业化的原
因。因此在 20 世纪末，基于液态燃料的微型直接甲醇燃料电池（Micro Direct 
Methanol Fuel Cell，简称 µDMFC）具有能量密度高、环境污染小、对价格的承
受力较高、燃料在运输、储存和使用时安全性好等优点，因而有可能在某些场合
得到示范应用并率先实现商业化，并取得长足的发展。 
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      图 1.1 一个燃料电池的输入和输出[2] 
举例来说，1993 年 Ballard Power Systems 公司演示了燃料电池公共汽车。之
































料电池分为碱性燃料电池（Alkaline Fuel Cell, AFC），一般其电解质为氢氧化钾；
磷酸型燃料电池（Phosphoric Acid Fuel Cell, PAFC），其电解质为浓磷酸；熔融碳
酸盐型燃料电池（Molten Carbonate Fuel Cell, MCFC），以熔融的锂-钾碳酸盐或
锂-钠碳酸盐为电解质；PEMFC，其电解质为全氟或部分氧化的磺酸型 PEM；固
体氧化物燃料电池（Solid Oxide Fuel Cell, SOFC），是以固体氧化物为氧离子导
体，如以氧化钇稳定的氧化锆膜为作为电解质。各种燃料电池的技术状态参数见
表 1.1。 
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此探索基于 MEMS 技术的微型燃料电池成为近些年来国内外研究的热点课题[4]。 
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